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(54) ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce electromagnetic 
noise due to an effect of a driving device for 
electroluminescent device as well as electromagnetic 
noise generated in the electroluminescent device itself. 
SOLUTION: In an electroluminescent device comprising 
a transparent electrode 3a, an light emitting layer 4, a 
dielectric layer 5 and a back electrode 6a layered on a 
transparent substrate 2a, and emitting light from the light 
emitting layer 4 by an alternating-current voltage applied 
from the side of a drive device 10 to a transparent- 
electrode terminal 3b disposed on the transparent 
electrode 3a and to a back-electrode terminal 6b 
disposed on the back electrode 6a, a conductive film 8a 
is newly provided on the back electrode 6a with an 

insulator layer 7 sandwiched therebetween, and the conductive film 8a is caused to be 
conducted to the transparent electrode 3a and grounded to a ground line on the driving device 
10 side, via a signal wire led out from the transparent-electrode terminal 3b. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ electromagnetism -- it is related with the structure of 
electroluminescence (henceforth EL) where the prevention measures of a noise were taken 
[0002] 

[Description of the Prior Art] There are many things using the back light by EL from the purposes which 
raise the visibility of a display including electronic equipment, such as watch and a cellular phone. 
Conventionally, as this kind of EL, the thing of structure as shown, for example in drawing 6 is known. 
After this forms transparent electrode 3a (ITO electrode) on transparence base 2a which consists of 
plastic film and carries out the laminating of the emitter layer 4, a dielectric layer 5, and the back plate 
6a one by one on it, it covers the whole with transparent moisture-proof sheet 2b. Moreover, terminal 
3for transparent electrodes b and terminal 6b for back plates are prepared in each edge of said 
transparent electrode 3a and back plate 6a, respectively, and it connects with the driving gear 10 through 
the cable 9 from these terminals 3b and 6b for electrodes. 

[0003] If it is in EL which consists of such structure, EL molecule in the emitter layer 4 is excited by 
impressing alternating voltage between transparent electrode 3a and back plate 6a, and luminescence 
appears, since [ by the way, ] the alternating voltage to impress is used in general in [ electrical- 
potential-difference ] about 35-1 50V and the inverter transformed to alternating voltage is arranged in 
the driving gear 10 ~ an inverter ~ electromagnetism ~ the generation source of a noise - becoming - 
easy - the drive circuit board and an interconnection cable - leading ~ electromagnetism ~ a noise 
affects EL and there is a possibility of causing the turbulence of the image of the liquid crystal display 
section by which arrangement use is carried out in piles with EL. the electromagnetism which makes an 
inverter a generation source conventionally - the electromagnetism which prepares the choke coil in in 
the clamp core and the common mode which ferrite material was used for the output side [ of the circuit 
board arranged, for example in a driving gear 10 ], and power-source side as an approach of stopping a 
noise as much as possible, and is generated in the EL side ~ there was a method of attenuating a noise 
[0004] ~ 6 

[Problem(s) to be Solved by the Invention] however, above-mentioned electromagnetism - the driving 
gear which serves as a noise generation source if it is in a noise vibration decay method ~ receiving - an 
effective thing ~ it is - a certain extent - electromagnetism ~ although it is effective in reducing a 
noise, while small ~ electromagnetism ~ the noise had occurred and this had affected EL connected 
from a driving gear through the cable, moreover, the electromagnetism generated in the EL itself when 
electrical-potential-difference impression is carried out at EL - it was influenced also by the noise. 
[0005] then, the electromagnetism which this invention is newly preparing the electric conduction film 
with the electromagnetic-shielding effectiveness in the structure of EL, and short-circuiting and 
grounding either this electric conduction film, a transparent electrode or a back plate further, and is 
generated in EL - it aims at reducing a noise. 
[0006] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem EL 
concerning claim of this invention By carrying out the laminating of a traWaren, ^electTode an emitter 
layer . dielectric layer and the back plate at a transparence base top, and mJ^ISS^SS? 

2H hot. IT T 6 e ? r °, de fr ° m a , dnVing gCar Side In EL with which said emitter layer 

KL^ 0 ^' E L conce ^ n g claim 2 of this invention is characterized by grounding said transparent 
electrode to a ground line while it newly prepares the transparence electric conduction film on the 
transparence base of the opposite side and made said back plate flow through this 1 r^spaSnce electric 
conduction film in EL with which said emitter layer emits light by carrymiomSS^^ 
transparent e ectrode, an emitter layer, a dielectric layer, and the back plate on a trans™" base and 
impressing alternating voltage between said transparent electrodes and back plates 

[Embodiment of the Invention] Hereafter, the gestalt of operation of EL applied to this invention based 
on an accompanying drawing is explained to a detail. DjiingJ. shows the" 1 st examp e of EL 
averTL 8 f T^™, 1 ca ™* out the laminating of transparent electrode 3a the emitter 
hv It'lt yQ l 5 ' b o Ck 6a ' the inSulat0r ^ 7 ' and the elect ric conduction film Tone 

by one on transparence base 2a which consists of plastic film, and has structure which covered the whole 
with transparent moisture-proof sheet 2b at the end. And terminal 3b for transparent electrodes fa 
prepared in said transparent electrode 3a, terminal 6b for back plates is prepared in sak ^ ck plate 6a 

and a leSnf t° * ^ g ™)°u by CableS 9 * % fr ° m each term * nals 3b ■*» 6b fordectrodes 
and alternating voltage is impressed between said transparent electrode 3a and back plate 6a. Moreover 

fir m TnreL W H T P T m ^T^f ?» thr0U8h fl ° W line 1 1 from termin al 8for electric conduction 
StnS P edge ' u? d n aid deCtriC conduction f"^ 8a is in the short circuit condition 
I so to thi y ; Furt ^ I rm0re ; CablC 93 Pulled ° Ut fr0m terminal 3for transparent electrodes b is connected 
t^J^o^l 8 g6ar 10 WhilC COnnCCting Wkh C ° ntr01 SignaI *** which driv - 

[0009] Next, the shaping approach of ELI which consists of the above-mentioned structure is explained 
Fin* on transparence base 2a, indium oxide is doped with tin, the obtained ITO (Indium Tin OxTde) 
powder is vapor-deposited, and a transparent metal membrane is formed. Next, by etchL mfa metal 
membrane is formed in the transparent electrode pattern of a request configuration and is eUo 
ransparent electrode 3a (ITO electrode). In addition, the ITO powder othef tban^SS«SSed 
a^cir tranSParCnt ^ Can b£ coatin 8- ized > and it can also fi^n^Jrinling 

h 0 a?n 1 p 0 in T to e th m fl tter ^ 4 3ddS ^ Coatin 8- izes the metal of a minute amount, and the activator of a 
halogen to the fluorescence parent of zinc sulfide (ZnS), and forms this oh the above-mentioned 
transparent electrode 3a by screen-stencil. onea 

K] In ° r l er mata die ! e ? ric la y er 5 m ay Protect the emitter layer 4 from electric dielectric 
breakdown, the quality of the material with high withstand voltage is used. As such the a X of the 
material, here is barium titanate and it forms by screen-stencil on the above-mentioned emitter lave 4 
InH L f 1Ch fl dlStnbUt f d thiS - If barium titanate is used "P^iaUy, the reflection S oflfeht 

fhl r L refl , e< ; tin u g Plate made t0 reflect in the transparent electrode 3a side used as me screen 

£ J,?, 6mitted hght in thC emitt6r 4 since * was hi § h wi » be played. Back pla e 6a s 

formed with vacuum deposition on the above-mentioned dielectric layer 5 using metal powder such as 
conductive high silver or other metals. Moreover; said metal powder, graphite, etc ma ^cmfaeiZ 

WO^lu^l SCree r tei ! Ci1 ' ° r a metallic foil m ^ be P asted «P and P formed 7 § ^ 

0012 Although the insulator layer 7 forms the fluororesin coating excellent in dampproofing by screen- 
stencil, it may not be limited to especially a fluororesin and insulating resin other thanTs !s sufficient 
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as it. 

[0013] Although the conductive good metal thin film of electric conduction film 8a is desirable for 
example, what pasted up the sheet metal of aluminum is used, it is not limited to especially this' 
Moreover, although metaled sheet metal was stuck as the formation approach, a metal thin film may be 
formed by others and vacuum evaporations At the end, the whole is covered with transparent moisture- 
proof sheet 2b, it closes by adhesion or thermocompression bonding, and a whole configuration is done 
As for this moisture-proof sheet 2b, the insulating effectiveness and the moisture-proof effectiveness are 
established for the purpose. 

[0014] Drawin g! shows the 2nd example of EL concerning this invention. Although the whole is 
covered with transparent moisture-proof sheet 2b while this EL 12 carries out the laminating of 
transparent electrode 3a, the emitter layer 4, a dielectric layer 5, and the back plate 6a one by one like 
said example on transparence base 2a which consists of plastic film, unlike said example, transparent 
electrode 3a has structure which newly formed the transparence electric conduction film 13 on 
transparence base 2a of the opposite side. In this example, since the transparence electric conduction 
film 13 is formed in the transparence base 2a side, it is required to have light transmission nature so that 
the light emission from the emitter layer 4 may not be barred. In addition, this transparence electric 
conduction film 1 3 is formed by the same approach as transparent electrode 3a. 
[0015] Terminal 3b for transparent electrodes is prepared in said transparent electrode 3a, and terminal 
6b for back plates is prepared in said back plate 6a, respectively. And the cables 9a and 9b prolonged 
from each terminals 3b and 6b for electrodes connect with a driving gear 10, and alternating voltage is 
impressed between said transparent electrode 3a and back plate 6a by them. Moreover, it connects with 
back plate 6a through the flow line 15 from the terminal 14 for transparence electric conduction film 
prepared in the edge, and said transparence electric conduction film 13 is in the short circuit condition 
electrically. Furthermore, cable 9a pulled out from terminal 6for back plates b is connected also to the 
ground line of a driving gear 10 while connecting with control signal Rhine which drives back plate 6a 
[0016] In addition, the whole surface is not restricted to what is formed by poor ****** but the 
transparence electric conduction film 13 in electric conduction film 8a in the 1st example and the 2nd 
example is applicable even if it is configurations, such as the shape of the shape of a stripe and a erid 
and the shape of a child of a tortoise. " ' 

[0017] 

[Example] the electromagnetism of EL which drawing 3 thru/or drawing 5 require for the 1st example of 
the above ~ generating of a noise is conventionally compared with EL of structure, the 
electromagnetism which field strength (dBuV/m) is taken along an axis of ordinate, and each graph 
takes a frequency (MHz) along an axis of abscissa, and generates it horizontally to EL ~ the 
electromagnetism generated to a noise (H) and a perpendicular direction - a noise (V) is expressed on a 
graph. Moreover, it is a continuous line (Limit) about the international value of standard (VCCI Class 1 
(3m)) about electromagnetic interferences, such as an information processor, and the dotted line 
(Margin) has shown the value of standard of the measuring object except a part for the margin of 
equipment and a measuring instrument itself, in addition, electromagnetism - the measuring device of a 
noise used the EMI testing device made from ADVANTEST, and all Measuring conditions, such as 
ambient temperature (22 degrees C) and humidity (37%), were set up identically. 
[0018] (Example 1) the electromagnetism which ELI and a driving gear 10 emit in the condition of 
haying installed ELI of this invention with the driving gear 10 on the table, having impressed supply 
voltage (DC3.0V) to the driving gear 10 in the anechoic chamber, rotating a table, and having made EL 
emitting light - the noise was measured, the electromagnetism which generates drawing 3 horizontally - 
- the electromagnetism generated to a noise (H) and a perpendicular direction - a noise (V) is expressed 
on a graph. ' F 

[0019] (Example 2) the electromagnetism which peripheral devices, such as equipment and a measuring 
instrument, emit in the condition that EL does not emit light to ELI installed on the above-mentioned 
table, without impressing supply voltage (DC3.0V) to a driving gear 10 -- the noise was measured the 
electromagnetism which generates drawin g^ to the horizontal direction at that time - the 
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« §neti r 8 enerated ^ a noise (H) and a perpendicular direction - a noise (V) is expressed 
[0020] (Example of a comparison) the electromagnetism which EL of structure generates conventionally 
-- electromagnetism in order to measure a noise, when it experiments with the same means as the above- 
mentioned example 1 supply voltage (DC3.0V) is impressed to a driving gear 10 and EL emits light - 
the noise was measured, the electromagnetism which generates drawing^ to the horizontal direction at 
expres^eV" electroma S netism generated to a noise (H) and a perpendicular direction - a noise (V) is 

[0021] Next, it explains based on the experimental data of above-mentioned drawing 3 thru/or drawing 
5 . the electromagnetism which the EL itself emits since the field strength in drawing 4 is a minTinlne 
condition of having not turned on EL - the electromagnetism by the field strength of the perimeter 
environment instead of a noise, or the error of a measuring instrument - it is a noise, moreover - 
although the difference in vertical field strength will have occurred slightly near 40-50MHz if drawing 3 
is compared with drawing^ - the curve completely same except the - drawing - **** - moreover" 
field strength - abbreviation - the same numeric value is shown, the time of turning on EL from this 
having applied the predetermined electrical potential difference - near 40-50MHz - the 
electromagnetism from a driving gear 10 - although a noise occurs, the amount came out very only and 
£ * ec u a certain thing, and has cleared the VCCI value of standard (Margin) in allowances. 
[UUzzJ On the other hand, in the conventional example expressed to drawing 5 , below 240MHz the 
curve of this invention [ in / in the curve of horizontal field strength and vertical field strength / drawin g 
i J is greatly different widely, and, moreover, any numeric value of a curve is very larger than the 
numeric value of the curve of drawing^ . this - a horizontal and a perpendicular direction - 
electromagnetism - it can check that the noise is amplified very greatly. Moreover, it is over the VCCI 
value of standard (Margin) in several frequency domains. 

[0023] In addition, although the above-mentioned example was performed about ELI, the result same 

also about EL 12 as ELI was able to be obtained 

[0024] 

[Effect of the Invention] As explained above, while newly preparing the electric conduction film and 
transparence electric conduction film by a metal membrane etc. in the construct of the conventional EL 
according to EL concerning this invention Either these electric conduction film, the transparence electric 
conduction film a transparent electrode or a back plate is short-circuited. Since it considered as the cure 
against a noise by grounding the ground line in a driving gear through the cable pulled out from the 
terminal for transparent electrodes, or the terminal for back plates the electromagnetism generated from 
the outside such as a driving gear, - the electromagnetism generated in a noise or the EL itself - a 
noise - said electric conduction film and the transparence electric conduction film - effective - it can 
- intercept - electromagnetism - it is effective in reduction-ization of a noise being attained 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

prIcte?y° CUment ^ ^ tr&nSlated * $ ° ^ n0t reflect the ^"al 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



1ST L 1 B ? ° Ut thC laminatin g of a transparent electrode, an emitter layer a dielectric laver 

HnA?* ^'™;nescence characterized by grounding this electric condnctton filmTthe ground 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

PrIdset° CUment bCen tranSlatCd ^ C ° mPUter - S ° thC tranSlati ° n ^ n °! reflect the 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

ItomntlJ It is the sectional view of the 1st example of EL concerning this invention. 
S h " ect,onal ™ w of *e 2nd "ample of EL concerning this invention. 
m^SmtttgSr " t,me ° f making EL ™" g * e 1S ' - » - * " 

ss^ti^sar 1 " when switching off el conceming ist «»* - * » «* 

SSmtmgrSr "* "* time ° f maki " 8 EL ° f » "ly - it is 

{Drawin g^] It is the sectional view of the conventional EL 
[Description of Notations] 
1 EL 

2a Transparence base 

3a Transparent electrode 

3b The terminal for transparent electrodes 

4 Emitter Layer 

5 Dielectric Layer 
6a Back plate 

6b The terminal for back plates 

7 Insulator Layer 

8a Electric conduction film 

8b The terminal for electric conduction film 

1 0 Driving Gear 

12 EL 

13 Transparence Electric Conduction Film 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawin g 3] 
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[Drawing 5] 
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